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Adult intussusception is rare and usually caused by a tumor acting as the lead point. Therefore, laparotomy should
be considered for the treatment. Laparoscopic procedures for use in cases of adult intussusception have been
recently reported; however, there is no consensus regarding the safety and efficacy. Here, we describe a successful
case of laparoscopic management of an octogenarian adult intussusception caused by an ileal lipoma, which was
preoperatively suspected. An 87-year-old male presented with progressive abdominal distention and vomiting.
Contrast radiography of the small intestine showed an ileal tumor, and magnetic resonance imaging indicated a
target-like mass, consistent with an ileal intussusception. The patient was suspected with an intussusception due to
an ileal lipoma, and laparoscopic surgery was performed. An approximately 10-cm-long ileal intussusception with a
preceding tumor was present, and partial resection of the ileum, including the tumor, was performed. Macroscopic
examination of the excised specimen showed a pedunculated tumor measuring 4.0 × 3.5 × 1.9 cm with an uneven
surface, yielding a histological diagnosis of lipoma. The patient had an uneventful recovery and was discharged on
postoperative day 8. This successful case showed that laparoscopic surgery can be a useful, safe, and efficacious
procedure for adult intussusception, even in octogenarians.
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Adult intussusceptions constitute approximately 5% to
10% of all intussusceptions and are usually caused by a
tumor that acts as the lead point [1,2]. While laparoscopic
devices and surgical techniques have recently been im-
proved and applied to adult intussusceptions, there is no
consensus regarding safety and efficacy. This report pre-
sents a case of an octogenarian adult intussusception
caused by an ileal lipoma, which was preoperatively sus-
pected and successfully managed by laparoscopic surgery.Case presentation
An 87-year-old male presented at our department with
progressive abdominal distention and vomiting for
2 weeks. His medical history included hypertension and
revealed that he had undergone laparoscopic-assisted
ileocecal resection for cecal cancer in January 2004.* Correspondence: shima-j@tokyo-med.ac.jp
Department of Gastroenterological Surgery, Ibaraki Medical Center, Tokyo
Medical University, 3-20-1 Chuo Ami, Inashiki, Ibaraki 300-0395, Japan
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unless otherwise stated.Physical examination revealed a distended abdomen and
a tender right lower quadrant. Laboratory test results,
including serum levels of carcinoembryonic antigen and
carbohydrate antigen 19–9, were within normal limits.
Abdominal radiography revealed a prominently dilated
small intestine with some air-fluid interfaces. A long
tube was inserted to reduce the internal pressure of the
small intestine, and Gastrografin contrast radiography
was performed. It showed an approximately 40-mm-
diameter ileal tumor (Figure 1). The ileus temporally im-
proved, and subsequent magnetic resonance imaging
(MRI) showed a target-like mass consistent with an
ileal intussusception (Figure 2A,B). The patient was di-
agnosed with intermittent intussusception with an ileal
tumor, which was suspected to be a lipoma. Laparo-
scopic surgery was performed in May 2014.
The patient was placed under general anesthesia in the
supine position. A 12-mm cannula for a camera was in-
serted in the periumbilical region by the open technique,
and 10 mmHg of abdominal pressure was established byral. This is an Open Access article distributed under the terms of the Creative
ommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and
iginal work is properly credited. The Creative Commons Public Domain
g/publicdomain/zero/1.0/) applies to the data made available in this article,
Figure 1 A Gastrografin contrast radiography film revealing a
filling defect. Approximately 40 mm in diameter, in the
ileum (arrow).
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Using direct laparoscopic visualization, two 5-mm ports
were created in the left upper and lower quadrant for the
surgeon, and two 5-mm ports were created in the right
middle quadrant and just above the pubic bone for the as-
sistant. An approximately 10-cm-long ileal intussusception
with a preceding tumor was identified 40 cm proximal to
the neo-terminal ileum (Figure 3A). Manual repositioning
under laparoscopy did not reduce intussusception. There
were sparse adhesions between the intussuscepted ileum
and the retroperitoneum, which were exfoliated with a
harmonic scalpel. Once the entire intussuscepted ileum
had been mobilized within the abdominal cavity, a 4-cm
incision was made in the periumbilicus, through which
the intussuscepted ileum was delivered (Figure 3B). PartialA
Figure 2 T2-weighted magnetic resonance image. Reveals an intussusc
point (B).resection of the delivered ileum including the tumor and a
functional end-to-end anastomosis were performed. There
were no signs of lymphadenopathy, and the liver had an
unremarkable surface. Surgical blood loss was 5 ml, and
operating time was 115 min. The excised tumor measured
4.0 × 3.5 × 1.9 cm and had an uneven surface with mucosal
erythema (Figure 4A). Ulcerative mucosal change caused
by the intussusception was observed in the oral side of the
ileum from the tumor. Sectioning of the tumor revealed a
solid, yellowish tissue. Histological examination of the ex-
cised tumor showed mature fat cells in the submucosa to
the muscularis propria of the ileum (Figure 4B). Thickened
mucosa on the tumor showed abundant micro vessels and
epithelial ductal hyperplasia; however, no tumor was ob-
served in that location.
The patient had an uneventful recovery; he passed fla-
tus on postoperative day (POD) 1, commenced oral
fluids on POD 2, and was discharged on POD 8.
Discussion
Intussusception is rare in adults compared with that in
children, and the frequency is approximately 5% to 10%
of all intussusceptions [1,2]. Of the cases of intussuscep-
tion in children, 95% are idiopathic with no structural
lead points. On the other hand, adult intussusception is
caused by an identifiable etiology in approximately 80%
of the cases [3]. Previous reports have suggested that ap-
proximately 70% of the cases of adult small intestinal in-
tussusception are caused by benign entities, such as
lipomas, hamartomatous polyps, inflammatory polyps,
hyperplastic polyps, and Meckel’s diverticulum [4-6].
Preoperative diagnosis is difficult because of the variability
of the clinical presentation. Namikawa et al. [7] reviewed
50 cases of lipoma with intussusception and reported that
the accuracy of preoperative diagnosis was 39.1% to 44.4%.
There are several reasons why the accuracy of pre-
operative diagnosis is low. Patients develop intussus-
ception as an acute abdominal condition, and there is a
limit to preoperative diagnostics, particularly in the
case of small intestinal intussusception. In the present
case, contrast radiography showed a tumor in the ileum,
and MRI findings were typical of an intussusception, thatB
eption as a target-like mass (A) and a hyper-intense tumor as the lead
BA
Figure 3 An approximately 10-cm-long ileal intussusception with a preceding tumor. (A) Laparoscopic image. (B) Intussuscepted ileum
delivered from the small laparotomy.
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tively suspect that this ileal tumor was a lipoma. First,
MRI showed a hyper-intense tumor in the T2-weighted
image, and second, lipoma is the most common benign
tumor that causes adult intussusception confined to the
small intestine [9].
First treatment for adult intussusception is debatable.
Many cases of adult intussusceptions are caused by an
identifiable etiology; laparotomy should be considered as
the first line of treatment. As a result of the marked im-
provement in laparoscopic devices and surgical tech-
niques, there are reports of its use in cases of adult
intussusception [10,11]. However, there is no consensus
on whether laparoscopic surgery can be applied to adult
intussusception with respect to safety and efficacy. Siow
et al. [12] and Tartaglia et al. [13] reported that laparo-
scopic surgery for adult intussusception was a safe and
feasible treatment, particularly in cases with an uncer-
tain preoperative diagnosis. In the present case, laparo-
scopic surgery was selected for the following reasons:
i) the patient’s clinical condition was stable, so he was able
to undergo relaparotomy; ii) the patient was an octoge-
narian; therefore, we had to reduce the risk of postopera-
tive complications, such as obstructive pneumonitis or
disuse syndrome, as much as possible, which could
develop from wound pain; and iii) the patient had
previously undergone ileocecal resection for cecalA
Figure 4 Macroscopic examination and histological analysis of the excis
with an uneven surface and mucosal erythema. (B) Mature fat cells in the subcancer, and laparoscopic surgery would be able to ex-
foliate any adhesions identified in the abdominal cav-
ity. In the English literature from the PubMed database
(http://www.ncbi.nlm.nih.gov/pubmed/), there have been
14 reported cases described by the words ‘adult intussus-
ception,’ ‘lipoma,’ and ‘laparoscopy’ including the present
case (Table 1) [14-26]. The average age of the patients in
these reports was 59.3 years (range 36 to 87 years), and
the present case involved the oldest patient who was suc-
cessfully managed by laparoscopic surgery. In most of
these patients, the tumors were preoperatively diagnosed
as lipomas (78.6%), and this is different from those re-
ported by Namikawa et al. [7]. This difference may be at-
tributed to the fact that laparoscopic surgery tends to be
selected because of a correct preoperative diagnosis of lip-
oma. Eight cases (57.1%) were classified as enteric intus-
susceptions, which suggest that laparoscopic surgery was
an effective method for adult enteric intussusception. In
most cases, the number of ports was three to five; how-
ever, Chen et al. [25] reported on a single-port laparo-
scopic surgery. Although there were no data in two
patients, the average postoperative stay was 7.4 days
(range 3 to 15), and there were no postoperative complica-
tions. From these results, laparoscopic surgery may safely
and efficaciously be used as the therapeutic method for
adult intussusceptions with lipomas, even for oldest
patients.B
ed specimen. (A) Pedunculated tumor, measuring 4.0 × 3.5 × 1.9 cm,
mucosa to muscularis propria of the ileum (hematoxylin and eosin, ×100).

























Park KT 2001 39 F Lipoma Ileum Enteric 40 3 PR 162 50 (−) 4




Colocolic ≥50 N.D. LHC N.D. N.D. (−) 10
Jelenc F 2005 56 M Intraluminal mass Ascending
colon
Colocolic 60 × 45 × 40 N.D. RHC N.D. N.D. (−) N.D.
McKay R 2006 63 M Lipoma Cecum Ileocolic N.D. N.D. RHC N.D. N.D. (−) 5
Tsushimi T 2007 63 F Lipoma Ileum Enteric 25 × 22 × 20 3 PR 93 N.D. (−) 15
Lin MW 2007 47 F N.D. Ileum Enteric 30 × 30 3 PR N.D. N.D. (−) 4
Oyen TL 2007 54 M Lipoma Ileum Enteric N.D. N.D. PR N.D. N.D. (−) 7
Ako E 2010 43 F Lipoma Ileum Enteric 24 × 20 × 20 3 PR 78 Minimal (−) 9
Lucas LC 2010 73 M Lipoma Jejunum Enteric 21 3 PR N.D. N.D. (−) 3
Ferrara F 2012 78 F Lipoma Jejunum Enteric 30 × 30 × 25 3 PR N.D. N.D. N.D. N.D.
Hou YC 2012 64 F Lipoma Ileum Ileocolic N.D. 4 ICR 123 N.D. (−) 7
Chen JH 2013 36 M Cecal submucosal
tumor or ileal lipoma
Ileocecal
valve
Ileocolic 25 × 25 × 22 Single port ICR 180 30 (−) 7
Son DN 2013 52 F Lipoma Cecum Ileocolic 50 × 40 5 RHC N.D. N.D. (−) 10
Present case 87 M Lipoma Ileum Enteric 40 × 35 × 19 5 PR 115 5 (−) 8
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Laparoscopic surgery in experienced hands may be con-
sidered for the treatment for adult intussusception, even
in octogenarians, as it is a safe and efficacious procedure.
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